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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 11, 14, and 22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kunori (U.S. 2003/0100153). 

As to claim 1, Kunori discloses in figures 1-3 a method comprising: 

(a) defining a first oxidation stop layer (top portion of "silicon nitride film" 3) above a 
first conductively-doped semiconductor layer (1); 

(b) providing a first intrinsic silicon layer (30) (paragraph [0064]) on the first oxidation 
stop layer (top portion of "silicon nitride film" 3); 

(c) oxidizing at least a sublayer portion of the first intrinsic silicon layer (30) so as to 
thereby create a corresponding, and thermally-grown, first intrinsic silicon oxide sublayer (4) 
over the first semiconductor layer (1) (see paragraphs [0064]-[0065] & [0070]); and 

(d) disposing a second conductively-doped semiconductor layer (6) above the first 
intrinsic silicon oxide sublayer (4) so that the first intrinsic silicon oxide sublayer (4) provides 
isolation between the first and second conductively-doped semiconductor layers (1, 6). 

As to claim 1 1 , Kunori discloses in figures 1-3 a method, comprising the step of: 
continuing said oxidizing of the first intrinsic silicon layer (30) yet further so as to consume 
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silicon atoms within the first oxidation stop layer (top portion of 3) and so as to thereby produce 
additional silicon oxide from the consumed silicon atoms. 

As to claim 14, Kunori discloses in figures 1-3 a method, comprising the steps of: 
providing a silicon nitride layer (bottom portion of 3) between the first and second conductively- 
doped semiconductor layers (1 , 6) so that the combination of the silicon nitride layer (bottom 
portion of 3) and the first intrinsic silicon oxide sublayer (4) provide isolation between the first 
and second conductively-doped semiconductor layers (1,6). 

As to claim 22, Kunori discloses in figures 1-3 a method comprising: 

(a) defining a first oxidation stop layer (top portion of "silicon nitride film" 3) above a first 
conductively-doped semiconductor layer (1); 

(b) providing an essentially undoped semiconductor layer (30) on the first oxidation stop 
layer (top portion of "silicon nitride film" 3) (see paragraph [0064]); . 

(c) oxidiz ing at least a sublayer portion of the essential ly undoped semiconductor layer 
(30) so as to thereby create a corresponding, essentially undoped and thermally-grown, first 
oxide sublayer (4) over the first conductively-doped semiconductor layer (1); and 

(d) disposing a second conductively-doped semiconductor layer (6) above the first oxide 
sublayer (4) so that the first oxide sublayer (4) provides electrical isolation between the first and 
second semiconductor layers (1,6). 

3. Claims 2-4, 10, 12, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kunori (U.S. 2003/0100153) in view of Lee et al. (US 2005/0074982). 

As to claim 2, Kunori does not disclose the thermally-grown, first intrinsic silicon oxide 
sublayer includes stoichiometric silicon dioxide (SiO.sub.2). 
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Lee et al discloses the intrinsic silicon oxide ("thermal oxide layer") includes Si02(see 
paragraph [0006]). Therefore, it would have been obvious to a person having ordinary skill in 
the art at the time the invention was made to modify the method of Kunori by haying an intrinsic 
silicon oxide which includes SiCte as taught by Lee for providing a stable silicon dioxide thermal 
layer with the underlying silicon substrate, and a fabrication process which is relatively simple 
(see paragraph [0006] in Lee). 

As to claim 3, Kunori does not disclose a providing step of the first intrinsic silicon 
layer includes using atomic layer deposition (ALD) to define a thickness of the first intrinsic 
silicon layer. Lee et al. disclose a providing step of the first intrinsic silicon layer includes using 
atomic layer deposition (ALD) to define a thickness of the first intrinsic silicon layer (see 
paragraph 46). Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention was made to modify the method of Kunori by using atomic layer 
deposition (ALD) for defining a thickness of the layer as taught by Lee et al for the purpose of 
controlling the thickness of the layer (see paragraph [0046] in Lee). 

As to claim 4, Kunori does not disclose the thickness of the first intrinsic silicon layer is 
in a range of about 15 Angstroms to about 50 Angstroms. Lee et al. disclose said thickness of the 
first intrinsic silicon layer is in a range of about 15 Angstroins to about 50 Angstroms (wherein 
the controlled thickness are in the range of approximately 2-60 angstroms (see col. 5. claim 
6). Therefore, it would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to modify the method of Kunori by providing a thickness range of about 
15 Angstroms to about 50 Angstroms as taught by Lee for providing a controlled thickness for a 
desirable layer (see claim 6 in Lee). 



Application/Control Number: 10/718,008 Page 5 

Art Unit: 2822 

As to claims 1 0 and 12, Kunori discloses in figures 1-3 a method, comprising the steps 
of: continuing said oxidizing of the first intrinsic silicon layer (30) at least until a corresponding 
first oxidation front crosses into the first oxidation stop layer (top portion of 3); providing silicon 
nitride layer (bottom portion of "silicon nitride film 55 3) between the first and second 
conductively-doped semiconductor layers (1 , 6) so that the combination of the silicon nitride 
layer (bottom portion of 3) and the perfected silicon oxide in the thermally-oxidized, first 
intrinsic silicon layer (30) provide isolation between the first and second conductively-doped 
semiconductor layers (1,6). 

Kunori does not disclose the formation of silicon dioxide in the thermally-oxidized, first 
intrinsic silicon layer. 

Lee et al discloses a formation of silicon dioxide ("silicon dioxide thermal oxide layer") 
in the thermally-oxidized, first intrinsic silicon layer ("silicon substrate") (see paragraph [0006]). 
Therefore, it would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify the method of Kunori by having a formation of silicon dioxide in 
the thermally-oxidized, first intrinsic silicon layer as taught by Lee et al for providing a stable 
silicon dioxide thermal layer with the underlying silicon substrate, and a fabrication process 
which is relatively simple (see paragraph [0006] in Lee). 

As to claim 13, Kunori discloses in figures 1-3 a method, comprising the steps of: 
providing a second silicon oxide layer (2), the silicon nitride layer (bottom portion of "silicon 
nitride film" 3) and the second conductively-doped semiconductor layer (6) so that the 
combination of the second silicon oxide layer (2), the silicon nitride layer (bottom portion of 



Application/Control Number: 10/718,008 Page 6 

Art Unit: 2822 

"silicon nitride film" 3) and the perfected silicon oxide (4) in the thermally-oxidized, first 
intrinsic silicon layer (30) provide isolation between the first and second conductively-doped 
semiconductor layers (1,6). 

Kunori does not disclose silicon dioxide in the thermally-oxidized intrinsic silicon layer. 

Lee et al discloses silicon dioxide ("silicon dioxide thermal oxide layer') in the 

thermally-oxidized intrinsic silicon layer ("silicon substrate") (see paragraph [0006]). Therefore, 

it would have been obvious to a person having ordinary skill in the art at the time the invention 

was made to modify the method of Kunori by having a silicon dioxide in the thermally-oxidized 

♦ 

intrinsic silicon layer as taught by Lee et al for providing a stable silicon dioxide thermal layer 
with the underlying silicon substrate, and a fabrication process which is relatively simple (see 
paragraph [0006] in Lee). 

Kunori in view of Lee et al does not disclose the step of: providing a second silicon oxide 
layer between the silicon nitride layer and the second conductively-doped semiconductor layer. 
However, it would have been obvious to a person having ordinary skill in the ait at the time the 
invention was made to modify the method of Kunori in view of Lee et al by rearranging the 
second silicon oxide layer which is positioned between the silicon nitride layer and the second 
conductively-doped semiconductor layer for providing the isolation between the conductively- 
doped semiconductor layers, since it has been held that rearranging parts of an invention 
involves only routine skill in the ait. In re Japikse, 86 USPQ 70.. 
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4. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kunori (U.S. 
2003/0100153) in view of Lee et al. (US 2005/0074982) as applied to claims 1, and 3-4 above, 
and further in view of Yamazaki et al (US 2005/0040401). 

As to claims 5 and 6, Kunori in view of Lee et al. (US 2005/0074982) does not disclose 
said defining of the first oxidation stop layer includes creating a first silicon nitride composition 
. having a nitrogen concentration of at least about 5% or 1 0% atomic. 

Yamazaki et al. disclose said defining of the first oxidation stop layer includes creating a 
first silicon nitride composition ("silicon nitride oxide film 602a"; figures 6A-8C; paragraph 
[0125]) having a nitrogen concentration of at least about 5% or 10% atomic (adjusted to at least' 
25 atomic % to less than 50 atomic %; paragraph [0125]). Therefore, it would have been obvious 
to a person having ordinary skill in the ait at the time the invention was made to modify the 
method of Kunori in view of Lee by providing a percentage range of at least about 5% or 10% 
atomic of nitrogen concentration in silicon nitride composition as taught by Yamazaki for the 
purpose of obtaining an optimized operation during a heat-treatment of the semiconductor 
device. 

5. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kunori (U.S. 
2003/0100153) in view of Lee et al (US 2005/0074982) and Yamazaki et al (US 2005/0040401) 
as applied to claims 1, and 3-5 above, and further in view of Yu et al. (US 6566205). 

As to claims 7 and 8, Kunori in view of Lee et al and Yamazaki et al does not disclose 
the step of: creating of the first silicon nitride composition includes using Decoupled Plasma 
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Nitridation (DPN) or Remote Plasma Nitridation (DPN) to introduce nitrogen into the first 
conductively-doped semiconductor layer. 

Yu et al. discloses the step of: creating of the first silicon nitride composition includes 
using Decoupled Plasma Nitridation (DPN) or Remote Plasma Nitridation (DPN) to introduce 
nitrogen into the first conductively-doped semiconductor layer (see column 2, lines 13-16; 
column 3, lines 28-35). Therefore, it would have been obvious to a person having ordinary skill 
in the art at the time the invention was made to modify the method of Kunori in view of Lee et al 
and Yamazaki et al by using Decoupled Plasma Nitridation (DPN) or Remote Plasma Nitridation 
(DPN) to introduce nitrogen into the conductively-doped semiconductor layer as taught by Yu et 
al for the purpose of obtaining a FET gate capable of operating at low voltages and having a 
minimum of trapped charge in a dielectric portion (see column 2, lines 13-16; column 3, lines 
28-35). 

6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kunori (U.S. 
2003/0100153) in view of Lee et al. (US 2005/0074982) and Yamazaki et al. (US 2005/0040401) 
as applied to claims 1, and 3-5 above, and further in view of Noguchi et al (U.S. 2004/0094793). 

As to claim 9, Kunori in view of Lee et al and Yamazaki et al does not disclose the step 
of: creating of the first silicon nitride composition includes using ion implant to introduce 
nitrogen into the first conductively-doped semiconductor layer. 

Noguchi et al discloses the step: creating of the first silicon nitride ("silicon nitride film") 
composition includes using ion implant to introduce nitrogen into the conductively-doped 
semiconductor layer (see paragraph [0155]). Therefore, it would have been obvious to a person 
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having ordinary skill in the art at the time the invention was made to modify the method of 
Kunori in view of Lee et al and Yamazaki et al by using ion implant for creating a silicon nitride 
as taught by Noguchi et al for performing the isolation film (see paragraph [0155] in Noguchi et 
al). 

7. . Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kunori (U.S. 
2003/0100153). 

As to claim 15, Kunori discloses in figures 1-3 a method, comprising the steps of: 
providing a second silicon oxide layer (2), the silicon nitride layer (bottom portion of "silicon 
nitride film" 3), and the second conductively-doped semiconductor layer (6) so that the 
combination of the second silicon oxide layer (2), the silicon nitride layer (bottom portion of 
"silicon nitride film" 3) and the first intrinsic silicon oxide sublayer (4) provide isolation between 
the first and second conductively-doped semiconductor layers (1,6). 

Kunori does not disclose the step of: providing a second silicon oxide layer between the 
silicon nitride layer and the second conductively-doped semiconductor layer. However, it would 
have been obvious to a person having ordinary skill in the art at the time the invention was made 
to modify the method of Kunori in view of Lee et al by rearranging the second silicon oxide 
layer which is positioned between the silicon nitride layer and the second conductively-doped 
semiconductor layer for providing the isolation between the conductively-doped semiconductor 
layers, since it has been held that rearranging pans of an invention involves only routine skill in 
the art. In re Japikse, 86 USPQ 70. 
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Conclusion 



8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Miura et al (U.S. 6,649,542) discloses multi-level type nonvolatile semiconductor 
memory device. 

Kunikiyo (U.S. 6,661,065) discloses semiconductor device and SOI substrate. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6 :30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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